Characterization of inhibitor to leptospiral hemolysin present in bovine serum.
Hemolysis by leptospiral hemolysin was strongly inhibited by bovine serum. The inhibitory activity was observed in the chloroform-methanol-soluble fraction of bovine serum. The inhibitor was eluted in a complex lipid fraction and was separated into two fractions (Fr. I and II) by silicic acid column chromatography. Fractions I and II inhibited approximately 75% and 95%, respectively, of hemolysis by leptospiral hemolysin. Fraction I was identified as phosphatidylethanolamine (PdE) by silica gel thin-layer chromatography (TLC). Two kinds of phospholipids (PLs) were detected in Fr. II by TLC. One was resistant to alkaline treatment and was identified as sphingomyelin (Spm), and the other was sensitive to such treatment and was identified as phosphatidylcholine (PdC). PLs, such as Spm, PdC, phosphatidylglycerol, PdE, phosphatidylserine and cardiolipin, inhibited hemolysis by leptospiral hemolysin, but phosphatidylinositol did not show any inhibitory activity. PLs lacking the amino group in the polar backbone of the molecules were more effective. From experiments using erythrocytes of various kinds of animals, it was revealed that the hemolytic sensitivity of mammalian erythrocytes to leptospiral hemolysin depended on the Spm content in the erythrocyte membrane. On the other hand, phospholipase C (PLase C) activity with Spm and PdC as substrates was detected in the culture supernatant of Leptospira. Therefore, leptospiral hemolysin was presumed to be PLase C, perhaps sphingomyelinase. The inhibitors of leptospiral hemolysin present in bovine serum were identified as PLs. PLs in bovine serum were suggested to function as inhibitors of the interaction between leptospiral hemolysin and the surface of the erythrocyte membrane.